the technique of controlling the powered roof support built into a longwall based on plow or shearer system (Krauze, 2012) . The main advantage of this control is the ability to automate the extraction process in the field of powered support, a longwall conveyor, and the possibility of cooperation with master systems controlling the operation of the entire longwall system (Szurgacz, 2018) . Significant reduction of the time of moving the powered roof support with the use of electrohydraulic control is one of the basic factors that allow to increase the efficiency and effectiveness of the mining process, while maintaining an appropriate level of safety (Szurgacz, 2018) . This is particularly important in the case of thin seams (up to 1.5 m) where the solving of a number of technical, ergonomic and economic issues is possible thanks to the automation of the longwall system. It should be emphasized that the exploitation of thin coal seams is of strategic importance for Poland's energy security. Hard coal resources decrease and therefore reaching for coal in thin seams becomes very important or even "a perspective without an alternative". The innovative control system for powered roof support is dedicated to the mining market both for the extraction sector and for producers of equipment for coalface. In particular, it is intended for hard coal mining complexes. However, due to the expected flexibility and the possibility of various system configurations, it can be used in the process of mining other minerals, where mining takes place by a longwall system, and a powered roof support is used as a protection for the excavation. Examples include copper ore mines or potassium salt mines. The development of the hard coal mining industry is determined by the need to increase the efficiency and effectiveness of the mining process while maintaining an appropriate level of safety. The improvement of these indicators can be achieved through the implementation of modern machine constructions enabling the automation of mining processes. One of the fundamental directions of development, both in Polish as well as in the world mining industry, is the automation of the operation of the longwall unit. Currently manufactured longwall shearers allow to achieve significant mining efficiency at the machine feed speed approaching the value of 10 m/min. This means that the sections of the powered roof support must be moved within a maximum of 9 seconds for sections 1.5 m wide and 10.5 s for sections with a width of 1.75 m. Such switching speeds can not be achieved with traditional, manual control of the powered roof support. To achieve this, especially with the considerable complexity of the support section design, it is necessary to adapt the control hydraulic systems to the large hydraulic fluid flows and to introduce partial or full automation of the section adjustment. An additional effect of the automation process is the possibility of reducing the number or total elimination of persons controlling the support sections and the possibility of removing the service from the immediate vicinity of the support being moved. In the case of longwalls with plow systems, due to the mining technology, during the movement of the plow, the technical service workers can not stay in the longwall and are transferred to the bottom gate, performing other tasks than in the case of longwalls based on shearer systems. All functions of the powered roof support are realized automatically, depending directly on the position of the plow. The only control system that enables the support to work in such conditions is the electrohydraulic control system. Such system is rarely used in the Polish market, due to the financial condition of coal companies and, consequently, the financial condition of mining plants, while limiting the costs of production investments, despite the significant benefits of electrohydraulic control of the powered roof support. The basic criterion determining the resignation of such control when preparing new longwalls, in most cases is the cost of the installation. Research on the elements of the innovative control system has been divided into three basic, interwoven areas: software, control and mechanical design. Requirements for each of these areas are clearly defined.
SOFTWARE
Data from each section of the innovative electrohydraulic control system of the powered roof support is sent to a longwall computer. Data on the surface of the mine are sent via a connecting line. Data transmission takes place every second. With large systems or difficult conditions, the refresh time of data can be extended to the time necessary for proper data transmission over the communication lines. Data visualization regarding the current state of the production process is displayed on the underground and surface computer. The functions controlling the support section are performed up to several times a day. The operations performed on the section last no longer than a minute, and during the remaining time the support is not supported. Some measurement values remain unchanged during this time, others change slowly. The data from the system may be irregularly or incomplete due to turning off the power supply in the longwall, driver or power supply failure, mechanical interruption of the communication interface, etc. The database has been designed so as not to lose any information -despite incomplete data. Figure 1 shows the system software structure. Data from the database are also used to create reports on the work of the powered support, diagnostics of some elements of the section, two-and threedimensional diagrams, etc. Therefore, data viewing is possible according to different types of filters for a given measurement in one section, for all measurements single sections, or for the entire longwall in the required period of time, etc. The data will be stored from the entire longwall run. Figure 2 shows a screenshot of the reporting module. 
LABORATORY TESTS
In order to verify theoretical considerations, a laboratory model for the electrohydraulic control system of the powered roof support was built. The main research problem encountered was to verify the properties of the electrohydraulic controller module in the case of changing working conditions. Three assumptions were made; the minimum value of the voltage needed to drive the solenoid was determined, the minimum value of the control voltage was determined, the effect of the parameters was generated by the PWM signal. In addition, the effect of coil distance and power supply voltage drop on the received device parameters was found. In the hypothesis, the device should enable the induction of voltage on the receiving side in the range of 12-14 V, at the supply voltage of the sending end of 12 V. The distance between the sending and receiving coils should be in the range of 2 to 2.5 mm. Increasing the distance or decreasing the supply voltage will result in a decrease in the system's properties. In addition, the station is equipped with a PC with software and measuring instruments. The module was controlled using a specially prepared application of the Wireless Valve Control v1 type installed on the computer. The main part of the prepared system are magnetically coupled coils. The simplest coil construction was adopted in the tests. In order to ensure a proper distance between the coils, they were placed with the help of epoxy glue to the element of the support. The gaps between the support elements were eliminated by means of clamping. The course of the preliminary experimental tests in which it was assumed to determine the minimum value of the voltage needed to drive the solenoid valve, for which the solenoid valve will meet its properties, and the minimum time of full control has been determined. The research was as follows: − setting the voltage supplying the sending end to 12 V, − actuating the valve outlet, − observation of whether the pusher has been actuated.
The following values were measured: − power supply voltage of the sending end, − supply voltage of the receiving end, − coil current, − the supply voltage has been reduced by 0.5 V, − distance of 2.0-2.5 mm between the coils, − module and receiver board placed away from the coils, − coil glued on epoxy glue. − Unconnected coils -coils of the transmitting and receiving side wound at variance. The results from the obtained measurements are presented in the Figures (3-5 ), below and in Table 1 . 
Fig. 3 Laboratory test station

CONCLUSION
Currently, higher expectations are being set for the mining industry although the current state of the art does not always allow the introduction of an innovative solution to previously operated control systems. New technical challenges are being developed by mining machinery manufacturers, which arise from the real needs of users. The article presents preliminary results of research on a laboratory electrohydraulic control system for use in an innovative control system of a longwall control system. The conducted research analysis is to enable determination of the applicability in industrial conditions. The preliminary results show that the system is able to transmit energy with specific parameters.
The obtained values may be of fundamental importance for the application of the control system in high-efficiency longwall complexes. The analysis of the test results was carried out in terms of the assessment of performance for an innovative electrohydraulic control system for the powered roof support. According to the author, the presented solution can be of key importance for the development of electrohydraulic systems for controlling a powered roof support. The presented characteristics and waveforms show that a good agreement between the theoretical analysis and the experimental results from the laboratory model was obtained. Discrepancies in the results obtained are mainly due to the inaccuracy of the measurement. The paper presents a preliminary research analysis on the possibility of obtaining adequate energy for performing work in the electrohydraulic control system of the roof support. The obtained results indicate that the system is able to transmit energy at a specific level, also in the case of its dynamically changing parameters. For practical applications of the system, it is necessary to extend the work analysis by optimizing the geometrical shape of the coils and taking into account the influence of structural ferromagnetic and conductive elements constituting the environmental environment of the coil system. In order to reduce the disturbances of electromagnetic immunity and to reduce the value of high-frequency eddy currents induced in the structure, it is necessary to use a ferrite screen concentrating electromagnetic field. The presented test results should be considered as preliminary. The usefulness and reliability of the tested system can be only confirmed by applying it into the electronic control system for the powered roof support.
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Abstract.
In the era of Industry 4.0, coal companies began to reach for new innovative technologies that increase work safety and their possible use affects the economic improvement of companies. One of them is to equip a powered roof support section with an electrohydraulic control system with a monitoring system that tracks operating parameters. The development of a monitoring system for a powered roof support is a key investment in new longwall complexes. It allows rapid diagnostics of status of the support. Currently used system designed to control the powered roof support are based on blocks of manually controlled distributors. The pilot control is currently the leading control that properly functions in all conditions, allowing to adapt to the requirements resulting from the construction of the section. A number of tests and analyses must be conducted prior to introducing the new control based on an innovative approach into operation. The basic research has focused on identifying the user interface that will potentially be the solution for the entire system. The user has defined how the driver should look like and how it will be operated and maintained. The results of the first series of tests on the elements of an innovative electronic control system of the powered roof support enabled to develop a prototype version. The assumptions for the system were verified during the conducted development studies. The article presents preliminary results of development research for devices included in the innovative control system of the powered roof support.
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